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Witness: Normand

Schedule PMN-8

Bill Impacts at the Proposed Pricing Changes
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Proportional Responsibility
Distribution Investment Allocator DISTR

The Proportional Responsibility Method is a capacity allocation procedure which
considers the monthly variation in sales by customer class. Months with higher total
usage are given more weight than lower usage months. The method was first developed
by Gary H. Grainger of Wisconsin Public Service Corporation and published November
9, 1972 in Public Utilities Fortnightly.

The Proportional Responsibility (“PR”) Method is often used to allocate distribution
plant to gas utility customers. Each customer class is assigned capacity-related costs
based upon the variation of usage across all twelve months of the test year In this manner,
the PR method recognizes that capacity on the distribution system has some value each
month throughout the year, though that value is greatly diminished in the summer months
when system loads are much lower. By observation, the PR method is generally
consistent with the market price for inter-state pipeline capacity as evidenced by the

prices commanded for capacity release.

In contrast, the Design Day Allocation Method relates all costs to a single day, a
hypothetical day where temperature extremes create the greatest load for which the utility
can provide firm delivery service. The Design Day Demand Method is susceptible to
errors due to the mis-estimation of class loads under extreme weather conditions. This
method assumes that all costs are attributable to a single day, so by inference, there is no
value to capacity at any other time. Summer-only users and interruptible customers
would have no capacity cost responsibility at any time. In essence, these customers
would receive the benefit of free use of the transmission and distribution system. This
anomaly is one of the reasons why the FERC has migrated to capacity allocation methods
that recognize customer loads throughout the year, such as the Modified Fixed Variable
Method.

MAC
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1'he Proportiona
Method of Capacity Cost Allocation

| Responsibility

“Proportional responsibility,” a new capacity cost allocation

method, is designed to give a realistic and reasonable distribu-

tion of imbedded capacity costs, making it ideal for rate design

purposes, rate of return determination, and support in rate

cases. Other methods of capacity allocation, including their
mnherent fallacies, are also discussed.

By GARY H. GRAINGER

HE importance of cost-of-service studies has
long been recognized in the electric utility in-
dustry. This importance is evident when you

consider the numerous uses that are made of these
studies, as illustrated by the following list:

Uses of Cost-of-service Studies

1. Determination of rate of return by customer
group.

2. Rate design.

3. Sales promotion policy.

4. Support in rate cases before regulatory
authorities.

5. Cost trends.

6. Engineering policy.

In the preparation of these studies, the allocation
of capacity costs is the most significant part of the
study for two reasons. First, capacity costs are gener-
ally the largest individual segment of costs, and,
second, there is no universally accepted method for
allocating these costs.

The remainder of this article is devoted to review-
ing some of the common methods of capacity allo-
cation, including a discussion of their inherent falla-
cies and then the development of a new method of
capacity cost allocation that I have chosen to call the

proportional responsibility method.
To illustrate some of the more common methods

NOVEMBER 9, 1972—PUBLIC UTILITIES FORTNIGHTLY

of capacity allocation, assume the customer group
load curves and the system load curve shown in
Figure I (page 26). Table 1 (page 27) describes the
characteristics of each of these customer group loads,
and Table 2 (page 27) shows the results of the capac-
ity allocations under various commonly used meth-
ods.

Before analyzing the results shown in Table 2, 1
would like to state briefly the principal criteria of
capacity costs. Capacity costs are those created as a
result of providing capacity for the customer’s maxi-
mum demand. In other words, costs associated with
property and plant having a specific design or size
because of the maximum quantity of power used are
considered capacity costs. They are not in any man-
ner related to load factor.

Analyzing the results contained in Table 2 reveals
the fallacies of the various methods:

L. Peak Responsibility—Allocates all capacity
costs on the basis of the loads as they occur
at the time of the system peak. This implies
that no capacity is required to serve loads A,
B, and C since they were not taking service at
the time of the system peak. This is incorrect
because even without loads D, E, F, and G,
there would still be a need for 300 kilowatts
of capacity for loads A, B, and C.

25
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II. Noncoincident Peak—Allocates all capacity system curve shown in Figure I, more capacity
costs on the basis of the individual customer is needed to meet the six peak hours of 9 to
peaks irrespective of the time of occurrence. 12 A.M. and 4 to 7 p.M. than any other hours
Table 2 shows that all loads receive an equal of the day. Therefore, a larger portion of the
share of capacity costs. Referring to the total demand costs should be assigned to the loads
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TABLE 1 d/b/a NATIONAL GRID
Diversified Coincident Load RIPUC Dockcthol.\fIZ:;)
Load Kwh. Peak Kw. Peak Kw. Factor Load Characteristics Schedule PMN-
E ) Page 13 of 136
: A 600 100 0 25% Nothing on System Peak
£ B 1,200 100 0 50% Nothing on System Peak
C 1,800 100 0 75% Nothing on System Peak
D 2,400 100 100 100% Entirely on System Peak
E & E, 1,800 100 100 75% Entirely on System Peak
F & F; 1,200 100 100 50% Entirely on System Peak
Gy & G 600 100 100 25% Entirely on System Peak
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creating the system peak; this is not being
done.

III. Average and Excess—The portion of facilities
required to serve the average load is allocated
on the basis of the average demands and the
difference between the average loads and the
maximum load, being the excess demand, is
allocated on the basis of the noncoincident
peak. The results are partially dependent on
load factor, which, as stated earlier, has no
bearing on demand costs.

IV. Complete Peak—Manner of capacity cost
allocation differs from other methods by put-
ting onus on classes that exceed average de-
mand during periods when system peaks go
above average system load. This method is
also partially dependent on load factor.

To the best of my knowledge, all currently pub-
lished methods have somewhat similar fallacies.
Recognizing that these fallacies must be overcome,
the following method was developed:

Figure II (page 28) shows the same system load
curve as in Figure I; the left-hand scale indicates the
demand and the bottom scale indicates the hours of
the day. On the right-hand scale, percentages are
added. Looking at the demand of 400 kilowatts pre-
senting 57.14 per cent of the peak, it is observed that
this demand exists for the entire 24-hour period.
Since 400 kilowatts represent 57.14 per cent of the
peak, it similarly accounts for 57.14 per cent of
the capacity costs. Dividing these capacity costs
of 57.14 per cent equally to each of these hours
(67.14%/24 Hirs.) results in each hour being respon-

sible for 2.38 per cent of the capacity costs. The next
break in the load curve (500 kilowatts) is responsible
for 14.29 per cent (71.43% - 57.14%) of the capacity
costs; this demand is used eighteen hours a day, 6
A.M. to 12 p.M. By similar calculation, each hour is
responsible for .79 per cent (14.29%/18 Hrs.) of the
capacity costs. Moving up to the 600-kilowatt break,
each hour from 9 a.M. to 9 p.M. is responsible for
1.19 per cent of the capacity costs. Finally, at 700
kilowatts, each of the hours from 9 a.M. to 12 a.m.
and 4 p.M. to 7 P.M. is responsible for 2.38 per cent of
the capacity costs.

By combining these hourly percentages, the six
hours from 12 p.M. to 6 a.M. are each responsible for
2.38 per cent, the six hours, 6 a.M. to 9 a.M. and
9 p.M. to 12 p.M. are each responsible for 3.17 per
cent (2.38% + .79%), the six hours 12 a.M. to 4 p.M.
and 7 .M. to 9 P.M. for 4.36 per cent (2.38% + .79% +
1.19%) and the six hours 9 a.M. to 12 a.Mm. and 4
PM. t0 6 p.M. for 6.74 per cent (2.38% + .79% +
1.19% + 2.38%).

These hourly percentages, representing the distri-
bution of the total capacity costs over the twenty-
four hours of the day, establish a weighting system
that will be used to distribute capacity costs to the
various loads.

Figure III (page 28), showing the hourly weighting
factors on the bottom scale, reveals that some loads
have more than one weighting factor. For example,
load D falls in all four weighting areas. It is appro-
priate that an individual load should be responsible
for the maximum weighted demand. Applying this
principle to Figure III, the weighted demands shown

TABLE 2
Method I Method II Method 111 Method 1V

Peak Noncoincident Average & Complete Peak
Responsibility Peak Excess (Oram & Robison)

Load Kw. % Kw. % Kw. % Kw. %
A 0 70 10 50 7 25 4
B 0 70 10 67 10 50 7
C 0 70 10 83 12 79 Il
D 100 14 70 10 100 13 100 14
E, 100 14 70 10 83 12 89 13
E; 100 14 70 10 83 12 89 13
Fi 100 14 70 10 67 10 78 11
F2 100 14 70 10 67 10 78 11
G, 100 15 70 10 50 7 56 8
G: 100 15 70 10 50 7 56 8
700 00 700 100 700 100 700 100
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TABLE 3

Highest Hourly Percentage Distribution o g
Load Weighting Factor Weighted Demand Distn'butz%n 700 Kw. 4 S;Egclullg E?ﬁ?

A 2.38 238 ) 4 28
B 3.17 317 5 38
C 4.36 436 7 53
D 6.74 674 12 83
E, 6.74 674 12 83
E; 6.74 674 12 83
F, 6.74 674 12 83
I 6.74 674 12 83
Gy 6.74 674 12 83
G, 6.74 674 12 83

' 5,709 100 oo

4. Cost of service by homogeneous groups
within the rate schedule (could be by annual con-

sumption or connected appliances).
5. Cost of service by individual appliance or

specific load.

in Table 3 above were determined. In the next
to the last column, the percentage distribution of
the total weighted demand is shown. These percent-
ages represent the proportional distribution of the
capacity costs. Applying these percentages to the
total system demand of 700 kilowatts gives the de-
mand allocation shown in the last column.

The end result of this method is to assign all
capacity costs to the individual loads proportional
to what they individually would cost.

Table 4 (page 30) again shows the results of some
of the more common methods of capacity allocation,
as well as the proportional responsibility method.
The inequities of the common methods described
earlier are eliminated under the proportional respon-
sibility method. Each and every load is assigned a
proportionate share of the capacity costs. It is not
dependent on load factors and it considers the time
when the demand was established.

An additional major advantage of the proportional
responsibility method is that it can be used to deter-
mine the costs associated with successively smaller
components of the total load. A logical sequence of
studies, each using the results of the earlier study

None of the common methods described earlier
in this article will give reasonable answers if applied
to the above series of studies.

The actual application of the proportional respon-
sibility method is more complex than described above
as each hour of the year has a specific weighting
factor, and complete day-by-day load curves are re-
quired both for the system and for the various cus-
tomer groups. However, with modern computer
technology, this is not an insurmountable problem.

If desired, the proportional responsibility method
can be simplified by reducing the number of load
curves resulting in fewer weighting factors. For
example, instead of using the daily load curves,
average monthly load curves or monthly peak-day
load curves could be used. As might be expected,
this simplification will alter the proportional alloca-
tion and limit the scope of application because it does
not fully consider the daily, monthly, and seasonal

wmmwmsz-mW}W&s«sﬂMﬂrmmw&m%iwmmmwmmmgmm%m

in the listing, would be:

1. Cost of service by jurisdictional area.
2. Cost of service by class of service.
3. Cost of service by rate schedule.

shifts of the load curves of the system or the customer

groups.
However, compared to the known fallacies of the

results of commonly used methods, this altera-

Gary H. Grainger is electric rates and research super-
visor for the Wisconsin Public Service Corporation.
After receiving his BA degree in électrical engineer-
ing from the University of Wisconsin in 1960, he
joined the utility and, in 1972, was appointed to his
present position. Currently, a member of the Rate
Research Committee of the Edison Electric Institute,
he has testified in regulatory matters before the
Federal Power Commission and the Wisconsin and
Michigan Public Service commissions.
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TABLE 4 d/b/a NATIONAL §iRID
Method I Method 11 Method 111 Method IV Method v RIPUC Docket No 4770
Peak Noncoincident Average & Complete Peak Prop. Resp. Schedule PNIN-9
Responsibility Peak Excess (Oram & Robison) Method Page 16 ({f 136
Load Kuw. % Kuw. % Kuw. % Kw. % Kw. %
A 0 70 10 50 7 25 4 28 4
B 0 70 10 67 10 50 7 38 5
C 0 70 10 83 12 79 11 53 7
D 100 14 70 10 100 13 100 14 83 12
E, 100 14 70 10 83 12 89 13 83 12 i
E; 100 14 70 10 83 12 89 13 83 12
Fl 100 14 70 10 67 10 78 11 83 12
F 100 14 70 10 67 10 78 11 83 12
G, 100 15 70 10 50 7 56 8 83 12
G, o 15 0 10 50 I I 12
700 100 700 100 700 100 700 100 700 100

tion of the proportional allocation and limitation of
scope is minor. '
Finally, I want to point out that the propor-
tional responsibility method is designed to give a
realistic and reasonable distribution of imbedded
capacity costs. This makes it ideal for purposes of

rate design, determination of rate of return, and sup-
port in rate cases. It does not evaluate the incremen-
tal added costs of new loads or the long-range future
costs of existing or added loads. These types of eval-
uations require separate special studies utilizing
appropriate capacity allocation methods.

Outline of General
Environmental Impact of Utility Operations

Water
Air Quality  Quality
Electric Stack emis-  Thermal
sions effect of
Nuclear coolant
radiation uses
Transport Secondary
and storage  effect of
of nuclear fossil fuel
materials used {coal-
oil}
Natural Negligible Secondary
gas effect from
allied oil
processing
Telephone Negligible Negligible
Rail & air Consider- Secondary
carriers able emis- effect of
sions fossil fuels
used or
transported

30

Noise

Land Use

Lines and
structures
Dams and
reservoirs
Cooling
towers
Strip min-
ing

Negligible

Buildings Compressors
and com-
pressor

stations

Lines and Relay stations
structures
Radio

towers

Track and
terminal
structures

Considerable
impact
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SUMMARY OF THE PROPORTIONAL RESPONSIBILITY METHOD

The '"Proportional Responsibility Method" is a capacity-related cost
allocation method developed by Gary H. Grainger of Wisconsin Public
Service Corporation. This method utilizes system load data (curve)
to calculate a demand cost responsibility for each month, day or hour
as the cost allocator to be used in the cost of service studies.

Exhibits 1 and 2 illustrate how this method works for the annual
proportional responsibility, First, each monthly peak demand is
calculated as a percentage of the annual system peak, This percentage
is the demand cost responsibility. Second, the demand cost respon-
sibility is spread over the month(s) it occurs. TFor example, the
lowest demand cost responsibility is 83.65% (May, 1976) in Exhibit 1.
This occurs in 12 months of the year and should be spread over the

12 months, i.e., 6.97083% per month. The second lowest responsibility
is 84.08% (April, 1976). The difference between 84.08% and 83.65%
(0.43%) occurs for 11 months of the year. Therefore, the second
lowest demand month gets the cost responsibility of the lowest demand
over 12 months (6.97083%) plus the responsibility of the second lowest
demand spread over 11 months (0.03909%) as shown in Exhibit 2. This
calculation continues until the highest demand month is done. Third,
by adding the winter months' and summer months'’ responsibilities,

two seasonal allocators are derived. The relationship between on-
peak and off-peak periods within the month can also be quantified by
using proportional responsibility method. This is shown in Exhibit 3.

The procedures of developing the allocators as described above are
computerized and incorporated in Gilbert's Hourly Load Program in Fortran
Language. Some sample print-outs labeled Exhibit &4 show the development
of monthly proportional responsibility allocators on page 1 and diurnal
allocators on pages 2 and 3.

Attached for reference is the article entitled "The Proportional Respon-

sibility Method of Capacity Cost Allocation" by Gary H. Grainger from

the November 9, 1972 issue of Public Utilities Fortnightly. This article
introduced proportional responsibility method and also briefly discussed

other capacity allocation methods,
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EXHIBIT 1

PROPORTIONAL RESFONSIZILITY

Jan  Feb  Mar
Jan, 1972 711 688 666
Jan, 1976 844 821 799

2
”y

o
59

|

o

792

ul

4

~3e,
(Vs

927
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Aug Seo Cect Now Dec
809 742 662 683 730

I~

942 875 795 816

wm

S

% of Peak 89.60 87.16 84.82 84.08 83.65 95.01 98.41 100.0 92.89 84.40 86.52 $0.66

Lowest

Highest

83.657

(84.08

(84

(84.

(86

(87.

(89.

(90
(92
(95

(98

(100.

.40

82

.62

16

60

.66
.89
01

W61

0

12

83.653)
84.08)
84.40)
84.82)
86.62)
87.16)
89.60)
90.66)
92.89)

95.01)

§58.41)

6.97083
.03909
.03200
.04667
.22500_
07714
.40687
.21200
.55750
.70667

1.7000Q0

1.59000

Source: Peak-load Pricing Workshop paper by Wiscomsin Public

Service Corporation.
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Jan

Feb

Oct

Nov

Dec

= 6.971
= 6.971
= 6.971
= §.971
- 6.971
= 6.971
= 6.971
= 6.971

= 6.971

= 6.971

§.971

Total

Source:

+ .039 + .032

+ .039 + .032

+ .03% + ,032

+ 039

+ .039 + .032

+..039 + .032

+ .039 + .032

+ .039 + .032

+ 039 + .032

+:.039 + .032

Peak-

THE NARRAGANSETT ELECTRIC COMPANY
d/b/a NATIONAL GRID

RIPUC Docket No. 4770

Schedule PMN-9

EXHIBIT 2

ANNUAL PROPORTIUNAL RESPONSIBILITY

.047
.047

047

047
.047
.C47

047

.C47

047

.225

.225

077 + .407 : -

.077 ' -

077 + .407 + .212 + .558 +« ,707 =

Q77 + 407 + .212 + .558 + .707 + 1.7 -
077 + 407 + 212 + .538 + .707 + 1.7 +1.59=

077 + .407 + .212 + .558 =

077 + 407 + ,212 -

load Pricing Workshop paper by Wisconsin Public Service Corporation.

Page 19 of 136

Y
Distrit
7.797.
7.3907
7.088¢
7.009¢

6.970¢

10.973¢

12.563¢2

100.0000
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MONTHLY PROPORIIONAL RESPONSIZILITY

WINTZR
AR TS T2Y

Base Load 62.25% 428.55 Hrs.
Intermediace lLoad 87.707% 200.97 Hrs.
Peak load 92.907% 100.48 Hr

730 Hrs. = 30.42 Days = 4.35 Weeks

67.008 » 730.00 = .091797%
27.395 » 301.45 = .0908s7.
5.597 » 100.48 = .05570%

Base Load ‘ .09179% 1.00000 .38507

Intermediate Load .18267% 1.99009 .76633

Peak Load .23837% 2.59691 1.00000

. SReER

Base load 58.37% 406.38 Hrs.

Intermediate load 83.35% 222.62 Hrs.

Peak Load 89.357 101.000 Hrs.

65.072 = 730.00 = .08914

27.848 + 323.62 = 08605

7.079 » 101.00 =  .07009

Base Load .08914 1.00000 .36342

Intermediaze lLoad .17519 1.96534 71624
- Peak Load T .26528 2.75163 1.00000

Source: Peak-load Pricing Workshop paper by Wisconsin Public
Service Corporation.
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National Grid - Rl Gas
Summary of DAC Factors

Section 1: DAC factor (not including annual 1SR component) September 1, 2018
Line
No.  Description Reference Amount Factor
Residential/ Small/ Residential Low
Medium C&| Largel/ X-Large Income
1 System Pressure (SP) Dk 4708 $3,153,600 $0.0079 $0.0079 $0.0079
2 Advanced Gas Technology Program (AGT) Dk 4708 $0 $0.0000 $0.0000
3 Low Income Discount Recovery Factor (LIDRF) Schedule PP-2 $3,189,293 $0.0083 $0.0083
4 Environmental Response Cost Factor (ERCF) Dk 4708 $967,642 $0.0024 $0.0024 $0.0024
5 Pension Adjustment Factor (PAF) Dk 4708 ($4,679,974) ($0.0118) ($0.0118) ($0.0118)
6  On-System Margin Credits (MC) Dk 4708 $0.0000 $0.0000 $0.0000
7 Reconciliation Factor (R) Dk 4708 ($100,990) $0.0000 ($0.0011) $0.0000
8  Service Quality Factor (SQP) Dk 4708 $0 $0.0000 $0.0000 $0.0000
9 Earnings Sharing Mechanism (ESM) Dk 4708 $0 $0.0000 $0.0000 $0.0000
10 Subtotal Sum ( [17:[9]) $2,529,571 $0.0068 $0.0057 (80.0015)
11 Uncollectible Percentage Schedule MAL-22 Pg 7 Line 15 2.08% 2.08% 2.08% 2.08%
12 DAC factors grossed up for uncollectible [10]/(1-[11]) $2,583,303 $0.0069 $0.0058 ($0.0015)
13 Revenue Decoupling Adjustment (RDA) Dk 4708 $177,598 $0.0006 $0.0000 $0.0006
14 Revenue Decoupling Adjustment Reconciliation Dk 4708 $298,047 $0.0010 $0.0000 $0.0010
15  DAC factor [12]+[13]+[14] $3,058,947 $0.0085 $0.0058 $0.0001
Section 2: DAC factorsincluding annual I SR component
ISR Reconciliation w/o | Uncollectible Base DAC DAC Component Sep 12018 DAC
uncollectible' Percentage’ ISR Reconciliation* Component*® Subtotal Rates* ISR Component* Rates*
Line (therms) (therms) (therms) (therms) (therms) (therms)
No. A) B) O©=M+®B D) E) = ©O)+D)
16 Res-NH $0.0465 2.08% $0.0474 $0.0085 $0.0559 $0.0559
17 Res-NH-LI $0.0465 2.08% $0.0474 $0.0001 $0.0475 $0.0475
18 Res-H $0.0202 2.08% $0.0206 $0.0085 $0.0291 $0.0291
19 Res-H-LI $0.0202 2.08% $0.0206 $0.0001 $0.0207 $0.0207
20 Small $0.0299 2.08% $0.0305 $0.0085 $0.0390 $0.0390
21 Medium $0.0195 2.08% $0.0199 $0.0085 $0.0284 $0.0284
22 Large LL $0.0161 2.08% $0.0164 $0.0058 $0.0222 $0.0222
23 Large HL $0.0120 2.08% $0.0122 $0.0058 $0.0180 $0.0180
24 XL-LL $0.0021 2.08% $0.0021 $0.0058 $0.0079 $0.0079
25 XL-HL $0.0006 2.08% $0.0006 $0.0058 $0.0064 $0.0064
*Factors Include Uncollectible Allowance
' Docket 4708
2 Schedule MAL-22 Pg 7 Line 15
3 Section 1, Line 15
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